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18 Bovesber 1957
FHYSICAL GEOGRAPHY OF A SELECTED ARRA WEAR SEMTPALATIMBH

Tho arca of interest is located in northeastera Kasakhsten sbouh
105 siles west of Scaipalatingk, It {ncludss the territory withis o
rediue of 23 usuticel miles from 0°23'% - 77953'E. Admiatstravively
the erea is divided smeng Pavlcdorskeys, Semipalatinsbays, and

I. Reler -.

The aven is locatod cn the morthera fringe of the Nasekhshtemskiy
Melkopopochmik. It 18 @ gently rolling vplend interrupbed by mmsrous
fairly loag, iecleted ridges and dotted with & few groups of hille and

highlemds. The ares alepes graduelly dovmward o the northcest, with
average elevations vanging from abeut 200 meteve (650 feet) in the morth
and soritbeast to mare thon 400 meters {1,300 feet) in the south amd
southrost. Extvese clovatioms very frenm slightly less them 200 mstors
(650 feet) inm the novth emd mevthoest to 629 matere (2,0& feat) at
Gory Eheypak im the scuth. Bertheast of the sres, the landsecpe mevges
izto the West 8iberisn lowlend. To the oecutlwest, elevations iscrease
in o series of steps to the elevated comtral part of the Melksscpochaik
The bighlsnds within the study ares gemerally bave stezp slopes,
| the merthera elopes esmnonly bolag the steepest. The ferm of the bills

varies acecrding to their coppositicon. The quartzitie and sedimsmtary
bille ave sherp and Jegsed, wherens the granitie amd porphoritic uplends
heve softer cutlines and are eupnls shaped. Althengh the oriemtatien of
the Mlls varies widely, the great mejority tresd in o nortlneste
southesss directicon. These highlends generally rise about 50 meters
(165 fees) abowe tho currouwmding terrain; a few, however, eve over 200
meters (650 feet) high. In oize, they rangs fvom small reunded mmmocks
to low ridgss vwith mmsrous apers. Geserslly the ridges arz only = fow
kilommters (1 or 2 miles) im width, but they my be ovwer 20 kilomsters

(12 miles) ia length.

aling the highlepds are btroed, flat valleys with mesy erme ead
branehes thet ponetrate imto the Mghlaads. Seatbtered threughout the
velleys are mmercus hesims up to 40 meters (130 feet) doop and rengiag

# A Mghly erefod, hilly wpleed ckerscterized by en irregular sssortmens
m*ﬁmm w%th elovaticas goeorally betveon 300 and 500 meters (1,000 %o
1,650 feagt)s *
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frea lose then 20 mobers (65 foet) te mony kilometers im width. Sess
are oecupicd by seline lekes.

ix.

intermittent flow and interior draimoge. Sheze are no Bpjor stresms in
the arce; but mmercus, MW@&MSWMMWMM
mym,mmesmmmwwmmma ehallow
salt lakes, &mmmaWMWMmMMawm acepgionol
salt lakes. Most of them are smmil; but the lerger lales, such as
Sary-Kesks amd @hekarsor, eve meve them 5 kilemeters (3 miles) in leagth,
Gensrally these lekec leve & depbh of frem 0.5 to 2.5 metors (1.6 ¢o
8.2 fs0t), although their level Finetusios greatly with the scasons.
Ground vater in the aree lies relstively mesr the surfece snd is
generelly frech 4o elightly mizerslived. Ds cause the bese rechs are
mmmwrdmsmmmmﬂmmmmtmmmmmm
namsmm@wmmmma@ymwmymmm
10 metors (33 feot). Depth exd Plsw sy eoasidevebly with e terpein,
but they do net fiuctuate greatly with the sonsons. Ocezsicanily,
of aprings on the sides of hills emd lemoshks, Although some of thepe
mimm“mm@ﬂwmwkmnmmmm; Ry dry up
during the vimber. mmm~mmmmmuewma of loken
variss. greatly, bubt 1% gemerally lies from 5 %o 6 moters {16 t» 20 feet)
below the surface; and the flovw fluctustes betveen 0.0k amd 3.5 cuble
motors per hour. Im soxa instances, Zresh ground weter es beom obtained
WWW@@M& lakes. Arses of gully elluwvimm are vieh im
ground wager, M@Mwaﬁa@mwsmﬁm (30 o 16 feat)
MMMWM'wO.5Memmwms In d8lvvial and
alluvial depoeite, grouwnll vater is found ab depths frem & to € moters
(13 to 20 feet) and bes & £low of 0.6 to 0.8 cuble metors par hour.
Artesion besims may 2lso cecur within the aves.
%m&r—b@m&mmﬁ%m@t@ﬁmﬁa%&, Gopending on the
extent of frecturing end the type of rock. Shale, tuffs, quertsiiss,

=3 2 L
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enf porphyrites generelly duve o lew weltor-booring copecity; limestene,
logoe eesdstoue, comglomerades, and granite kave a bigh wter-bearing
capacity. Freciplestion is the primery source of graund weder.

A low mpineral ecomdent is ehavacieristic of mest grownd webtor within
the area, much of it being clessified ss frosh. Grovmd water with the
lovest minevel conlemt i asgoelated with sassive crystelliire zocks amd
deep rock sirata. Cround water esseeiatod with other igneous exd
metersrphic rocks hes & him eelt exatent. %The relabively etecp dip
of many of the slrate of the aree xesulis in relatively rapid Piltration,
viieh lowers the mimeral comtent ef the vater. The texporeture of the

water peolebly aversges ebeut 0°F.

IIT. Quisate

The elimate of the area 1s exivemsly coadimental, witk widc ennwel
sxd dlurzel remgse of tespereture; hod, dry owsere: severe vimderu;: sbhoet,
transiticusl springs end eutumes; and light peecipitetion. The emmus)
precipitetion is absut 1) imches, vith o saximm in swmer end o sccondary
manimes in eawbuss.

Winter begiss im Bovembur, when avorege daily temperetizes f21) below
Miaked. This sceccs lasts abound 5 mentks,
ng of April. Persistestly ecld
weathar preveils threughout the winker, asd periods of thevw ere rava.
Fermslly, temporatures ave below freosing from Foveabsr tiweugh Newch,
but bulow-freoning temporetures oceour cecmsicmelly in Cotodew exd April,
Japuery is tho coldest momth., Suwrfese wabers ere frozem thyougbout the
winter. The snoy cover is 1ight bub steble, the greund bsimg eowewed

Ifrecsisg amd & sacy esver is estel
undil dbe erd of Mavek e the bogiend

with spow fwem 100 to 160 days o yeor. From Jemuary threugh Moveh, the
eucw eover 19 the deepesd, ranging belsecn 2 epd 12 inckes. Relative

bunidlty is highest in wimter, averaging between 70 snd 80 percsat.

Wind velecities are high, exd winds of gale fovee {im exeess ¢f 32 m.poh.)
from the Bouth and ceutbsest. The etreng winds make the cold meve
pemstrating.

Spring eets in ab the beglnming of April eed losts less then o meeith,

An abaupt wpsving of temporeture and verieble westher ave elurmederistie.
Mmmmmswmey@m,mmsMwmﬂmﬁ
of tha time. Wind veloeitdes in spriag ave alightly greater them ia

L] 3 o
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vinder, tut the prevailing winds ave frem the west.

| Bwsier io lomg, hwt, end dry, Clear ekies, intonss susshine, high
eveporation, asd rather lovw relsbtive hunidity predmina Sumssr beglas
i Mey end lecte vatlil the end of Sepbesber. July is the hoktest month,
vith & moan monthly averege of TA%F. In swmer the dlwrvel range is
great, with tesperstuwres et night eften felling to 329F. Twerd the
emd of swaser, texporatures sald the dlurmel ronge deoresse aoblecedly.
Summor I8 the sceson of mﬁm meipiﬁe.t&m, pardienierly during Jvm
and July; bub the rainfell is wpredietshie and dreughte Sroguantly
oeeur. iHost of the ywim fulle im Yusdersiorms. Heak, dry wimis blow
from the west eed norilwess.

 Avtmn ereives suldenly in eavly Octeber and 1eots sbesd o mowbh.

Terparatures deercase rupidly, end veriable westher 8898 in, Snowfall
beatmos pore freqend tmﬂmmmrmofmuy mi&tmiﬁ‘wm‘%
thews aze Aikely. Mm'ﬂim; Sroate beeons progressively move froguent.
Wind veloeitier imerense, and the viad veglme gredes inte Wwmt of winbor.

I¥. Seids
_m;wmmmuwwammwgmmm

eoils imtiergpersed with patshes of sclonsts (elmll) end solenchsk (selizs)

setls. e lwwue ccabest 18 about 3 pereent. O tho suEdis and alopes

of the highlends, the sol) is ehereeteristically thin, poerily dervaleped,

ard gravelly. Smsl) emownts of fine cand or seedy elsy (smwtises as

low a8 10 o 15 poreont) ave intevaixed with mmeh lerger Quniities of

pebbles emd gravel. The coll mentle everegse sbeowt 20 eentimotors

(& imehes) im thicksens, bolov which is wenthered pavemt msterdsl. On

¥he lower slopes the tell cever reachos 40 ecatimetess (16 luehos), bud

on the sieeper slopes and om the sumwlis of tho highlends the wdckmens

dacreasss %0 10 cembivmters (U inshes) or less, amd iz placcs o soll

cover in compleotely ebasub. In thoee ereaz the surface layor commists

wmmzmw;mmm;w, with outereps of pavents roek.

mmmmmmm&m, solopate mud solonchek

ehostunt 50818 pravell. The hmms comtent 1o sbeut 3 peread. Although

mmwmmemmemmﬂamm, 4% probably

averages over 1 meter (M0 inches). ke upper heeisen, & grovelly s

lager abeut %0 esmiinelors (20 inckes) decp, is umderlais by & clagey

L4 h e
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alkeli barizon. Below this i o suilpbate horisen about 50 senbimpisre
(20 imelno) desp, belsw which is a thia leyer of weathoved pavead
material.

Figwe 1 gives the distribubion of the goll Sypes foumli i» the
erea. Hmber 1 desigwtes easplexce esasisting largsly of solonets
vith seme chestimt and bwown soils imterspersed. These soil varieties
are gemerally gravelly, with froquent cuterops of zock. Husber 2 imdicates
| Gritty, lesmy soils mreduanate; bub gravelly seils oceur. Number 3
indentes light shestant and brown solle with patehes of solomets. In
small dopreseions, darkeeclored dsalkalized
loamy werieties altorvate with grevelly seils. Busber 4 insivdes caplexes
of solemyte end sclemchel., Husber 5 refers o daxk chestmui sedls, These
swxmmwmvemmmmemﬁw of rocks. Humber 6
designates saline lakee.

o8 with petches of chestmid oF brswn solls.

sells egeur, Hure griddy,

The wattr conbtewd of the sells vardes with the seasens. Ia epriesg,
it ecawbituten sbout 5 pavecab of the weight of the eoil mass, er 50
miliimeters (2 imchesn) ef weter in the upper meter (4O ineckss) of sefl.
During the eourse of the summery the woter ccateat deelimss, and in late
surmer 1% is leos then 1 perecnt. Durinmg the fall ead wintor the sefl
selsture grafenlly builds up to the spring level.
ghensy of the surfese layer of eoil (%o e depih of 12

conbimeters o 4.8 lmehes) alse veries with ke soesens. Ie spring,
the average datie fov the oecurrsmee of & alightly plestie eoadlition
in ¢he surface leyer of soll 4s ebout the mlidfle of April. The
fellowing tabls shows by percesiage the Dreogueasy of ccoursanes of
varicus eenditloms in the suwwisee leyor of coll et sslectsd porieds
‘ Guring the your.

m ;m‘:‘ ing Mi@gg
an- .'___‘,54 %r‘

Ferfod  Sideky  Soft Flastle  Firm Plastde  Fize
30-20 Moy 0«5 2025 2930 % I
1020 fng O=3 1025 2030 %0-70
1020 Sap 5 1020 35 50-20

During the late fall apd wister, so0ils im the eree are fimm most of 4he
time.

L 5' -
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¥igure 1,

S01LS

A
i
i
1, Soloneta, chestaut, and brosn
a. Solonchalk with patches of ckestnut
or brown
3 Light cheatnut snd brown soils with
patchess of solonets
4, Solonete and solonchsk
5. Dark chestnut.
6. Saline lakes
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V. Yepiatien

' Tiw vogetabive cover of ths aves eousists of & eperse growih of
. xerophytic aad halophytie plants. Feather grasses, segebeush, aod
| saltwort are the prineipel species. Os the steep, grevelly slopes
mmmuummwoffmmrmnmimmh Pl
vegatative sover iz sparser on sosbbern slopes then om northern,
hore feseus end festhar grass wedemizete. In the depressions, o
depser @rass cover prevails, and cepass of desiduous brush emd stunted
treas ceeur vhers moisture is more ebuniand. Foather grasees intermixed
with sagibrush sed saltwort predosirete on the solonets, solouabak, med
mmmﬂunmmmnmwmw, Pubehes af.
wild barley ave found on the moister, mlldly enline sodls alomg the

Vi. geclogy
mmo]memﬂmvofthmuwrymx» In past

geologiesl ages, the area was subjected to intenso mountein building
in the form of folding, fuulting, end lwtrusious. Simss the Hezenole
mmm,mw,mthmmmumMMmmmm;mm
area has been greatly sroded. This has resulted in the exposue of

strate of various sges snd types. The upper 100 e 200 meters (330 to
660 faat) of rosk are severely fractured and displaeed.

The most recest deposite cre Quatersary sud Tertisry (sse Pigure 2,
Bumber 1), whaleh rest on a Palsoseic foundation. Siliosous smd Qarseitie
emm probably eaguise the lower strats. Above them exve thick
mmiuormwmwmmuwmmafmmmﬂaumm,
mwmuemmer@mmmmmum,amsm
(7 to 16 feet) 1a depth,

mmmuwm'wm(wa,mma)m
utqdmzmrmumﬂmgmwmmmwﬁhem.

The lower strats sre thisk layers of eemglesmeate (up te 300 meters or
1,000 Teet), imburleyered vith 4hin beds of limesteme {30 to 40 meters
or 100 te 130 fect), The upper layers somsict of saudsteac-sbule depoalis
vith a thickmsss of 300 to 40U swters (1,000 to 1,300 feet). ILewsss of
ool axe alse present.

an
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feure 2.

GEOLOOY

1. L] tertiary ent quaternary
2, Upper Devonian

kR Lower and Middle Dovonlan
4, Lower and Middle Devonian
5. Middle Paleasoic

6. Upper Silurian

7. Lower Silurian

8. ijpper and Middls Cumbrian
9, Lower Palsozoic
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inels of the even is uwnderdads bW effusives of Yewe and MONe
Devenden ags. On Figuwe 2, Buwbor 3 indientes the ereas whure by
porplyry, pocphyrites, eud thelr tuffs ave expossd; end Musser 5 sbown
e aresn in videl povphyrites and their tui¥e cuterop yedimwrily.

Lying on Cenfwrlan rock, the lever sivets of these series mre probably
eaprsesl of pyrexena-plagiociase posplyrites T0 o 150 meters {230 %0

kg0 feet) thdek. The midfle lmyues pwobsbly consles of soanrbe perplyey
about 100 metere (300 feuh) thiek. Im owdsr of occuvpence, thave whrats
are provebly overlald by (&) pexphyrites %0 te 100 motera {165 to 330 fees)
thiek, (b) querts porplyey 50 meters (165 fees) thick, (e} porphyry up o
120 meborn (395 fesd) thick, (@) & 290~ 4o 300-metor (620 o 1,000 feet)
layer of ceng)opera frogpented Wl conbeining quarte poephyry,

(o) & Jeyer of tuffucesus sendstene and tofi; sed Fleslly () en wpper
layer of quarits porpbyry or porphyrite.

Butar $ isdisctes aveas ia which wwdivoscbed effveives of Middie
Faloozele age outarcy. Forglyrites, guarts perplyry, ead thelr tufls
are probebly the chies types of rockn. Altbough the depth is g T 1
it is powbably great.

Buslee 6 inddentes areus of Uppor Sluriaw sedimentery deposite.
These Shick sedimpatery depoeite eenaded primsyily of greey tulfassous
sandsbones endl sholes with bands wed lenses of wffite, egnTlanrrntos,
and limesteme. In the upper pswd of thils formnbtion, & sover of porphyrites

and egglemeraie tnlf in present in wany places.

Yoo T desigentse arcas of levor S4ivviae fomatioss. "De loses
sirate wypear to ecxulst of porplyrites and thelr tuffs irtorbedded with
Jespor and tuffaeswus seaisbonc, vhdeh eve cwerlald by Jespsr sltersting
vith layers of tufC. The upper sirabs protably ceusist of puphyrites and
tholy tuffe and of tulfacocus sondsbene comteining bends asf lensse of
Serl, limestons, anl ecougloessate. T dhiekoess of the Iover Silurisn
strato iz n&m 900 e 1,800 metore {2,990 to 3,950 fewd).

Huher 8 shous sreae of greatly motemsrphosed layers &l Upgor wnd
Wdle Coadelsn age. The otraie are enmposcd of flaky skaie, sandsbony,
and slifecous rexk ivdormpemsed with merhlized 1imestere. The Combwiss
strate axe grebably sbsus 600 mutwrs (2,000 foot) thiek.

Mabowe 9 indlentes sroos in whieh Towsr
grenoifiarite extorep. The thiekwess i¢ prosumashly grocs.

Falacnade gramite owd

o -
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